study that monitors deaths due to coronary heart disease (CHD), acute myocardial infarction, coronary care, and risk factors in men and women aged 35 to 64 years in defined communities. This analysis of methods and results of coronary event registration in 1985 through 1987 provides data on the relation between CHD morbidity and mortality.
Methods and Results Fatal and nonfatal coronary events were monitored through population-based registers. Hospital cases were found by pursuing admissions ("hot pursuit") or by retrospective analysis of discharges ("cold pursuit"). Availability of diagnostic data on identified nonfatal myocardial infarction was good. Information on fatal events (deaths occurring within 28 days) was limited and constrained in some populations by problems with access to sources such as death certificates. Age-standardized annual event rates for the main diagnostic group in men aged 35 to 64 covered a 12-fold range from 915 per 100 000 for North Karelia, Finland, to 76 per 100 000 for Beijing, China. For women, rates covered an 8.5-fold range from 256 per 100 000 for Glasgow, UK, to 30 per 100 000 for Catalonia, Spain. Twenty-eight-day casefatality rates ranged from 37% to 81% for men (average, 48% to 49%), and from 31% to 91% for women (average, 54%). There was no significant correlation across populations for men between coronary event and case-fatality rates (r= -.04), the percentages of coronary deaths known to have occurred within 1 hour of onset (r=.08), or the percentages of known first events (r= -.23). Event and case-fatality rates for women correlated strongly with those for men in the same populations (r=.85, r=.80). Case-fatality rates for women were not consistently higher than those for men. For women, there was a significant inverse correlation between event and case-fatality rates (r= -.33, P<.05), suggesting that nonfatal events were being missed where event rates were low. Rankings based on MONICA categories of fatal events placed some middle-and low-mortality populations, such as the French, systematically higher than they would be based on official CHD mortality rates. However, rates for nonfatal myocardial infarction correlated quite well with the official mortality rates for CHD for the same populations. For men (age 35 to 64 years), approximately 1.5 (at low event rates) to 1 (at high event rates) episode of hospitalized, nonfatal, definite myocardial infarction was registered for every death due to CHD. The problem in categorizing deaths due to CHD was the large proportion of deaths with no relevant clinical or autopsy information. Unclassifiable deaths averaged 22% across the 38 populations but represented half of all registered deaths in 2 populations and a third or more of all deaths in 15 populations.
Conclusions The WHO MONICA Project, although designed to study longitudinal trends within populations, provides the opportunity for relating rates of validated CHD deaths to nonfatal myocardial infarction across populations. There are major differences between populations in nonfatal as well as fatal coronary event rates. They refute suggestions that high CHD mortality rates are associated with high case-fatality rates or a relative excess of sudden deaths. The high proportion of CHD deaths for which no diagnostic information is available is a cause for concern. (Circulation. 1994; 90:583-612.) Key Words * morbidity * mortality * heart disease epidemiology * MONICA Project T he 1978 Bethesda Conference on the Decline of Coronary Heart Disease (CHD) Mortality1 showed that better data were needed from more countries to explain why mortality rates were changing. Existing mortality statistics2 needed validation and complementary data on nonfatal myocardial infarction, coronary care, and risk factors. Accordingly, the World Health Organization (WHO) Cardiovascular Diseases Unit recruited different national research groups interested in monitoring cardiovascular disease. These groups worked toward multinational comparison through a common core data set and protocol based on experience of the earlier WHO European Acute Myocardial Infarction registers3,4 and US field studies. [5] [6] [7] 584 Circulation Vol 90, No 1 July 1994
The aim, "to measure the trends in cardiovascular mortality and coronary heart disease and cerebrovascular morbidity and to assess the extent to which these trends are related to changes in known risk factors, daily living habits, health care, or major socio-economic features measured at the same time in defined communities in different countries,"8 was embodied in proposals for monitoring core data items, which could be standardized, whereas other items, such as diet and psychosocial factors, were examined in optional studies.
The MONICA Project (multinational monitoring of trends and determinants in cardiovascular disease) involves two null hypotheses for CHD. 89 The first concerns 10-year trends in "incidence" (nonfatal plus fatal event rates, all or first events) and trends in major cardiovascular risk factors, and the second concerns 10-year trends in case fatality and trends in coronary care. The study involves continuous monitoring over 10 years of event rates in men and women younger than age 65 in defined populations, with repeated population surveys (two or three) of cardiovascular risk factors during this period and periodic (now continuous) studies of coronary care.9 Acceptance as a MONICA collaborating center (MCC) was dependent on the 10-year registration of coronary events being initiated by 1985, when 41 MCCs in 27 countries were active and half were also monitoring incidence of strokes.
The project's null hypotheses concern analysis of 10-year trends in certain factors within populations at the completion of the study.9 Meanwhile, the standardized data sets provide opportunities for MCCs to report their own findings and for collaborative cross-sectional comparison of risk factor levels and event rates between populations. Official mortality statistics and the first population risk factor surveys have been reported.10-'2 This communication compares fatal and nonfatal coronary events in men and women aged 35 to 64 in 38 different populations, predominantly for the three calendar years 1985 through 1987. It provides a unique opportunity for exploring relations between morbidity and mortality.
Methods

Recruitment of Populations
Populations had to be large enough to display 10-year trends, typically providing 100 to 300 deaths a year due to CHD in men below age 65; the larger the number of deaths, the smaller is the detectable trend. The populations were entities with continuing availability of demographic and mortality data and had medical personnel with the cardiological and epidemiological expertise to identify and register coronary events. Some MCCs monitored several separate populations.
Population Size and Routine Mortality Statistics
The size and demographic breakdown of each population were reported annually, with identification of whether the data came from population registers, the census, or intercensal estimates. Mortality statistics were also reported for certain age, sex, and cause-of-death groups, with the numbers of coronary deaths indicating what needed validation.
Case-Finding Procedures
Pilot studies were conducted in each population to find the best methods of identifying coronary events. The resulting local manual of operations, showing how the MONICA protocol8 was to be implemented, was sent for approval to the MONICA Steering Committee. Hospital cases could be identified through either the active screening of admissions, "hot pursuit"; identifying and extracting records after discharge, "cold pursuit"; or a combination.13,14 It was necessary to determine whether nonfatal cases were managed outside the hospital, as in earlier community studies,15 but to aid efficiency, sources of cases that replicated others or produced trivial numbers of definite cases at great cost could be discarded. Fatal events had to be identified in and out of the hospital.
Event Registration
Data were collected for local use and for the MONICA Data Centre in Helsinki. Registrations included all deaths attributed by death certificate to CHD and all diagnosed nonfatal acute myocardial infarctions in men and women aged 35 to 64 who were resident in the area, plus additional categories of deaths and hospitalized illnesses shown in the pilot studies to be significant contributors of qualifying events. Qualifying events had to satisfy MONICA criteria for nonfatal (or fatal) "definite myocardial infarction" or "possible coronary death" or to be fatal events, usually sudden, in which CHD was the potential cause. Core data included sex, birthdate, date of onset, management, survival at 28 days, diagnostic data, previous CHD, MONICA diagnostic category, and clinical diagnoses, coded to the International Classification of Diseases (ICD). 16 Details of the death, death certificate diagnoses, and findings at autopsy were recorded on fatal events.
Diagnostic Criteria and 28-Day Case Fatality
Technical definitions from the MONICA manual are reproduced in "Appendix 3."8 Coronary events were studied from the onset to midnight between the 27th and 28th day, when they were designated as fatal or nonfatal. The same time frame distinguished first from recurrent events. Nonfatal events not suspected or investigated within this time were ineligible. Record linkage within 28 days was used to prevent duplicate registration, but episodes occurring more than 28 days apart were not routinely linked, with data on previous myocardial infarction distinguishing first from recurrent events.
Nonfatal events were classified as "definite" (NFl), "possible" (NF2), "ischemic cardiac arrest" (NF3), or "no myocardial infarction" (NF4). The major categories came from the European registers in the 1970s3 but were redefined quantitatively incorporating US criteria,67 in particular, the Minnesota code. 17 For a nonfatal event to be definite, there had to be either (1) progression of Minnesota codes on serial ECGs, ie, (a) progression from no Q wave to a definite Q wave; or (b) a lesser Q wave progression combined with progressive ST-segment depression, developing ST-segment elevation, or progressive T-wave inversion; or (c) persistent ST-segment elevation with progressive T-wave inversion in sequential daily ECGs or (2) cardiac enzyme levels twice the limit of normal, either with typical symptoms and an ECG that was not normal, or with an ECG progression labeled "probable" and lesser symptoms.
Cases were placed in the nonfatal "possible" category of coronary events with typical prolonged (20 minutes) chest pain but lesser or no ECG and enzyme findings. The "ischemic cardiac arrest" category identified (rare) 28-day survivors whose cardiac arrest from CHD had been reversed although not "definite" or "possible." Patients in the "no myocardial infarction" category failed diagnostic criteria for "definite," and their symptoms had a non-CHD pathology or were otherwise atypical.
"Definite" is the primary nonfatal event category for monitoring, although patients in the "possible" category cannot be ignored17 and appear in some following analyses.
Fatal events were classified as "definite" (F1), "possible" 1986, and version 9 was used thereafter. For Switzerland, 8, 9 means that version 8 was used for nonhospitalized fatal events and version 9 was used for hospitalized events.
*Total over the years concerned. §H indicates hot pursuit, nonfatal events identified mainly at hospital admission; C, cold pursuit, nonfatal events identified from hospital discharge; and M, mixed pursuit, combination of hot and cold pursuit. lAccess to death certificate was defined according to four criteria: (1) existence of legal or confidentiality problems with access to death certificates, (2) delay between date of death and date when death certificate was checked by the center (>6 or <6 months), (3) procedure to review death certfficate (original or copy, or any form of extracts), and (4) availability of identification of the subjects and of diagnoses appearing on death certfficate.
Three categories were defined: F indicates full, concerns centers that fulfill all criteria; VR, very restricted, concerns centers that have no availability of identffication and/or diagnoses; and R, restricted, concerning all other situations. ¶Disagreement between local and national authorities on numbers of coronary deaths. Table 2 shows the sensitivity and specificity of the discharge diagnoses in relation to the MONICA categories.
Because the MONICA definite criteria are fairly severe and quantitative, it is not surprising that only some of those cases diagnosed by clinicians as myocardial infarction (ICD 410) qualify. The Availability of information for nonfatal events is given in Table 3 . Few events were managed outside the hospital. ECG and enzyme data were available to MONICA coders for virtually all events. Two or three ECGs are needed to demonstrate serial change; MCCs were encouraged to code as many as four, and Table 3 gives the percentage of events for which there were three or more ECGs. Information on previous medical history enabled registry staff to determine whether an event was the first or recurrent. Table 4 shows by population the relation between the ICD code for the most severe death certificate or clinical diagnosis and the MONICA diagnostic category in 26 587 fatal events. MCCs varied in how widely they had to search outside the ICD codes for CHD (410 to 414). Some variation is attributable to unexplained sudden death (ICD-9 code 798 and ICD-8 code 795), a permitted diagnosis in only some countries. ICD codes 410 and 411 provided an average of 86% of MONICA definite events and 57% of fatal possible events but also 55% of unclassifiable events. Conversely, on average only 33% of deaths coded to ICD codes 410 and 411 satisfied MONICA criteria for definite, 45% were possible, and 18% were unclassifiable. Table 5 shows the lesser availability of information on fatal events. One third of patients were managed in or reached the hospital before death. Previous history of CHD was missing for one fourth of patients. On average, autopsy, which affected the percentage of events in the definite category through findings of infarction or coronary thrombosis, occurred for fewer than one third of deaths, but this varied between 0% and 90%. This helps to explain why events in the definite category averaged 24% but reached 70% in Gothenburg and were less than 10% in 6 populations. Forty-nine percent were classified in the possible category. Unclassifiable cases averaged 22% but were 33% or more in 15 populations and less than 10% in only 12 31  34  62  40  32  33  34  29   75  64  55  76  82  41  98  65  73  96  93  71  70  83  89  87  77  67  78  70  95  91  86  71  83  53  55  59  62  57  49  85  62  62  95  97  86  51   74  75  75  74   74  74  51  73  82  32  97  60  85  100  99  98  67  82  88  89  79  69  83  70  96  95  88  82  98  6  35  63  66  60  100  89  62  62  95  97  80  95  77  78  78 Event and case-fatality rates for MONICA definitions 1 through 3 and for first events by definition 1 are shown with 95% confidence intervals in Table 6a for  men and Table 6b 
The 28-day case-fatality rate varies by population and definition. The mean value across populations for definition 1 is 49% for men and 54% for women; for definition 2, 43% and 46%; and for definition 3, 39% and 38% (excluding the Swiss, who did not study women). Case-fatality rates for men for definition 1 ranged from 37% in Iceland to 58% in France-Lille, 60% in Warsaw, and 81% in rural Poland, and in women, rates ranged from 31% in Canada-Halifax to 69% in China-Beijing and 91% in rural Poland.
The correlation between male and female case-fatality rates is .80. A higher case-fatality rate for women than for men applies in 27 populations, whereas it is lower in 6 and the same in 3 populations. The correlation between event and case-fatality rates is insignificant for men (r= -.04) but negative and significant for women (r= -.33, P<.05). One possible explanation is that nonfatal definite myocardial infarction in women is overlooked in populations where CHD is less common in men (see Fig 3) . Of 9 populations in which casefatality rates for women are the same or less than those for men, 6 rank in the top 7 in Fig 2a and in the top 10 in Fig 2b. The addition of nonfatal possible cases in definition 3 makes case-fatality rates more equal between the sexes.
First-event rates and their case-fatality rates are shown in Tables 6a and 6b , but these are biased. Classification is dependent on previous medical history, generally available for nonfatal events but variably missing for fatal cases (see Tables 3, 5 , and 6a and 6b). Where missing data are common, event and casefatality rates are spuriously low.
The black bars in Fig 4a and Ranking by definition 1 gives a different sequence than shown in Fig 2a and 2b , which used nonfatal definite rates. The rural Polish population (POL-TAR) changes most through lack of information for classifying events as nonfatal definite (Fig 2a and 2b) or first events (Fig  4a and 4b) . Other populations deficient in previous medical history for fatal events are Canada-Halifax and Poland-Warsaw. Across populations, the proportion of first events shows an interesting but nonsignificant inverse correlation with the event rate, which is similar for the two sexes (r= -.23 for men and r= -.27 for women, P>.1).
Survival Times
Investigators recorded estimated survival time in categories (Table 7) . Case-fatality rates at 28 days for MONICA event definition 1 are shown separately for men and women. For each sex, the percentage of fatal events in which the survival time could be estimated is given, followed by the percentage of this total in which different survival times were coded. These are classified incrementally into those known to occur within 1 hour, adding those known between 1 and 24 hours, and finally adding deaths that probably occurred within 24 hours, the last group accounting for the jump between known <24 hours and probable <24 hours.
Coding strategies for coping with circumstantial but inconclusive evidence varied in different registers. The more specific the information, the more the proportion of deaths within 1 hour moved to 50%. The proportion of deaths occurring on the first day appears to be around 80% in almost all populations, except where information was very restricted. The proportion of coronary deaths that were sudden does not correlate with event rates. The correlation coefficient between event rates from definition 1 and the percentage of deaths occurring at 1 hour was .08 for men and -.19 for women (P=NS).
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Registration of Nonfatal Myocardial Infarction
The problems of establishing diagnostic criteria for nonfatal events are illustrated by these results. Minnesota coding of the ECG is subject to observer variation, and it depends on access by coders to good-quality ECGs that were recorded promptly.17 Sequential ECGs were coded independently, so recent rules for identifying significant serial change were not used. 24 The proportion of definite nonfatal events satisfying MONICA definite ECG criteria appears to vary between populations, as do the ratios of definite to other ECG categories (Table 3 and Fig 2a and 2b) .
Cardiac enzyme estimations were not standardized when the protocol was written (nor since). Each MCC specified normal ranges. The introduction of new, sensitive tests and the withdrawal of others were not controlled, creating potential biases, cross sectionally and longitudinally.25
In the previous WHO coronary (then known as acute myocardial infarction) registers in the 1970s (from which the diagnostic categories, the 28-day rule, and the age 65 cutoff derive), qualitative criteria were laid down for definite infarction, but the analyses amalgamated definite and possible events.3 MONICA criteria are more quantitative.26 One problem of including possible infarction is that numbers vary with the source of notification relative to definite events.27 This is shown in Fig 2a and 2b for Finland-Kuopio. It appears correctly placed in relation to other populations by both its nonfatal definite and its fatal events. Adding possible nonfatal events would give an exaggerated event rate (see Table 6a and 6b, definition 3). Poland-Tarnobrzeg Voivodship shows the opposite. MONICA registration procedures were followed, but information used to identify proportions of definite events similar to other populations was not available. This produced paradoxical positioning in Fig 2 based The findings of extreme ranges in MONICA are similar to previous reports. Twenty years ago, a British coronary register covering rural Oxfordshire and Oxford city had a much higher case-fatality rate than the register for urban Edinburgh or inner-city East London, suggesting a possible failure to identify nonfatal events.4 Rose28 identified a large increase in nonfatal hospital admissions in England during a decade when the numbers of deaths in and out of the hospital were stable, so in-hospital case-fatality rates decreased. Such cases may previously have been diagnosed out of the hospital, but most probably were not diagnosed at all.
Suspicion of missed cases rises from the high casefatality rates for women with low event rates (Table 6a and 6b and Fig 3) . Recognition and investigation in women have been discussed by the Augsburg group.29 Table 3 does not show differences in the diagnostic investigation of registered events between men and women, so lack of lay or medical suspicion of the diagnosis may be the missing link.
These problems of recognition and determination limit the spread of MONICA registration procedures to all populations. Underdetermination and underinvestigation would be more marked if poorly equipped medical services were used as the source of diagnostic data.
A major difference between populations was whether hot or cold pursuit was used to find nonfatal events. Case-fatality rates for men for definition 1 averaged 48% (Table 7) . For hot pursuit populations, rates averaged 47%; for mixed pursuit populations, 47%; and for cold pursuit populations, 50% including and 48% excluding the outlier, Poland-Tarnobrzeg Voivoldship. Women also show no evidence of bias by means of pursuit.
Registration of Potential Coronary Deaths
The starting point for MONICA was to validate trends in CHD mortality in different populations.1,2 Nonfatal coronary events were easier because they are better investigated and documented. Although CHD is the leading cause of death and a major economic burden in most countries, the effort and resources put into diagnosis and validation of premature death appear small compared with those for illness for which the patient is hospitalized. A large proportion of deaths were unclassifiable through lack of availability of diagnostic information or medical history. Autopsy rates showed great variability ( Although the total event rate appears to be a good indicator of comparative incidence (Fig 4a and 4b) , there is a nonsignificant but plausible trend in MONICA data toward a greater proportion of recurrences where incidence is high. MONICA results suggest that death certificate diagnoses are not the same in all populations as there may be differential reporting of potential coronary deaths. Two of the three Belgian populations, the two Polish populations, and the three French populations (Fig 5a  and 5b) were reporting more restricted MONICA categories than were others. This is relevant to the socalled "French paradox," which places France second from the bottom in the world league table for CHD mortality, just above Japan.12,12 When ranked by event rate for MONICA definition 1 (Fig 4a and 4b) or by nonfatal definite event rate (Fig 2a and 2b) , the three French populations in this study appear to have low rates, but the rates are comparable with those in Southern European populations such as Italy, South Germany, Switzerland, and Spain. Official mortality rates put the three French populations in the bottom five (Fig Sa and Sb) . Relevant to this discussion is whether fatal events categorized as unclassifiable are true coronary events. If excluded as in definition 2, case-fatality rates for the French populations are well below average (Table 6a and 6b); if included, as in definition 1, case-fatality rates are marginally high. Although diagnostic information is unavailable, this is circumstantial evidence that elsewhere many would be officially certified as deaths due to CHD. Compared with elsewhere, therefore, French CHD mortality shows a low bias, but even after correction it remains relatively low.
Implications of Findings
Common to the validation of both fatal and nonfatal events is the heterogeneity between MCCs in availability of data. Medicolegal and ethical rules and practice showed no consistency between countries; often, they were contradictory. Validation of diagnoses and epidemiological research appeared more difficult in some countries than in others. International standardization should not threaten these activities where they are ethically and successfully pursued.
Despite the difficulties, these results are a remarkable achievement in international collaboration. Setting aside the discrepancies discussed and the related problems of determination, these results suggest that the natural history (as distinct from the frequency) of coronary heart attacks does not differ systematically between populations in different parts of the world. Large differences in mortality are mirrored in differences in nonfatal attacks. For each certified death due to CHD, there is at least one definite nonfatal event coming to medical attention in the age group of 35 to 64 and approximately one more hospital case in which the diagnosis is suspected but the tests are not definitive. The much lower event rate and relatively higher ratio of unconfirmed attacks for women are confirmed. In addition, there is suspicion that where CHD is uncommon in both sexes, definite nonfatal myocardial infarctions in women are being missed.
Because national CHD mortality rates are so frequently quoted, they often are wrongly assumed to be uniform within countries. MONICA populations were not chosen to be average for their countries, and some were selected as extreme. There is clustering but considerable overlap by country (Figs 2a and 2b, 4a and 4b , and 5). Differences by age and sex are corrected by standardization in this study, but social status is not because it does not have standard categories. "Appendix 2" provides social and geographic clues that may help to explain population differences.
The MONICA study recruited both where CHD mortality was increasing and where it was declining.2,30 Case-fatality rates do not show a relation to event rates for men or to national mortality trends. However, the possibility that sudden death declines disproportionately as CHD mortality declines31 will be tested in longitudinal analyses within the MONICA populations when the main null hypotheses are tested. MONICA will study the impact of recent therapies on case fatality in the coronary care component of the study32.33 and the impact of coronary risk factors on event rates. 34 The MONICA registers and surveys provide a laboratory and testing ground both for epidemiological theories and for the impact of medical and lifestyle intervention on populations. Their value will be confirmed by the longitudinal analyses, which are less subject than cross-sectional comparison to the biases we discussed. The results will confirm the value of such international monitoring systems but also emphasize their incomplete coverage. MONICA's distribution around the world is rather patchy. When it was planned, death before 65 was considered the main problem, whereas increasing populations over 65 are now responsible for the bulk of cardiovascular disease. MONICA is concerned exclusively with acute CHD and stroke.35 Similar registers and surveys would illuminate the prevalence/incidence of angina pectoris, cardiac failure, and diseases of the middle-aged and elderly that warrant similar attention throughout the world. Where MONICA is leading, others should follow. ECGs should be coded individually using a combination of the MONICA protocol criteria and the Minnesota Code Manual of Electrocardiographic Findings, plus a transparent ruler and a coding lens. Each record should be coded individually for Minnesota codes 1, 4, 5, and 9-2 within lead groups (anterolateral I, aVL, V6; posterior (inferior) II, III, and aVF; and anterior Vl, V2, V3, V4, and V5) and for suppression codes (listed later). The standard procedure will be that a written record is kept of individual codes as a method of quality control for duplicate coding and so that the MONICA ECG classification can be derived by inspection of the sequence of codes. A computer algorithm is feasible using changes within lead groups to generate a MONICA ECG classification. The MONICA criteria are therefore based on the sequence of individual codes as described here and without applying the criteria for significant serial change described in the Minnesota code manual. The ECG records as a whole should be coded to the most severe class applicable. If in doubt, code to the less severe alternative. The following ECG code classification gives two digits (eg, 1.8), but only the first digit is used for the MONICA diagnostic category. The interpretation of a minimum of two or sometimes three ECG records is therefore necessary for the establishment of these categories. (No more than four should be coded; ideally, if they are available four should be coded.) (A) Development of Q Waves Progression of Q codes from no Q wave to a diagnostic Q wave is sufficient but change from no Q wave to an equivocal Q wave or from equivocal to diagnostic Q wave must be accompanied by deterioration in the ST segment or the T wave. A change in a Q code or in a 4, 5, or 9-2 code must occur within the same lead group, but the Q can be in a lead group different than that in which the 4, 5, or 9-2 code is being followed. Note that Minnesota code 1-2-6 is equivalent to no Q code.
1.1 No Q or QS code in the first ECG record followed by a record with a diagnostic Q or QS code (Minnesota code 1-1-1 through 1-2-5 plus 1-2-7) or 1.2 An equivocal Q or QS code (Minnesota code 1-2-8 or any 1-3 code) and no major ST-segment depression (no Minnesota code 4-1 or 4-2) in the first ECG record followed by a record with a diagnostic Q code plus a major ST-segment depression (Minnesota code 4-1 or 4-2) or 1.3 An equivocal Q finding and no ST-segment elevation (no Minnesota code 9-2) in the first ECG record followed by a record with a diagnostic Q code plus an ST-segment elevation (Minnesota code 9-2) or 1.4 An equivocal Q finding and no major T-wave inversion (no Minnesota code 5-1 or 5-2) in the first ECG record followed by a record with a diagnostic Q code plus a major T-wave inversion (Minnesota code 5-1 or 5-2) or 1.5 No Q code and neither 4-1 nor 4-2 in the first ECG followed by a record with an equivocal Q code plus a 4-1 or 4-2 or 1.6 No Q code and no 9-2 in the first ECG followed by a record with an equivocal Q code plus a 9-2 or 1.7 No Q code and neither 5-1 nor 5-2 in the first ECG followed by a record with an equivocal Q code plus a 5-1 or 5-2 or (B) Evolution of an Injury Current That Lasts More Than 1 Day 1.8 An ST-segment elevation (Minnesota code 9-2) lasting more than 1 day (ie, present on consecutive records of different dates) and T-wave progression on three or more records from 5-0 to 5-2 or from 5-3 to 5-1, with a more abnormal code present on consecutive records of different dates. Note: The ST-segment elevation does not have to be present in the same lead groups as the T-wave progression,' nor does it have to be exactly simultaneous. Q waves will often be present in the same graphs, but they are not necessary to the use of this criterion for definite ECG. and where discharge diagnoses are not available should the MONICA team attempt to supply the clinical diagnosis. Code these items according to the ICD-9 or ICD-8 in those few MCCs where this is still in use. Code the full four-digit code, or if there is only a three-digit code, left justify and insert a 9 in the fourth column. If there are fewer than three disease codes, enter 9999 in the unused CLIND fields.
For fatal cases where both clinical diagnoses (eg, hospital discharge diagnoses) and death certificate diagnoses are available, the death certificate diagnoses should take precedence. For death certificate diagnoses, the underlying cause of death should be coded if specified, or the national coding practices should be used if these are known. If there are four or more diagnoses on the death certificate and the diagnosis that led to registration appears as the fourth or an associated cause of death, then code that diagnosis in CLIND3 to ensure that it is not left off the record. If the MCC cannot determine underlying causes of death according to national practice, diagnoses should be coded in the sequence in which they appear.
For nonfatal events, record the clinical diagnoses here. Ordinarily, these will be the major hospital discharge codes, but if none is available, such as when a patient is managed at home, or discharge coding has not been done, the MCC should assign up to three ICD codes to the clinical diagnoses of the attending physicians. In general, code the clinical diagnoses in the sequence in which they appear on the discharge or other documents. However, ensure that the major reason for hospital admission appears first. If there are more than three diagnoses recorded and the diagnosis that led to registration is not among the first three, then ensure that this diagnosis is coded in CLIND3.
Item 22: PREMI (Previous Myocardial Infarction)
*Codes are optional and to be used with caution if at all. Previous registration data may not be used to code this item as its availability will increase with time, creating a systematic spurious time trend.
1 Indicates yes, definite, previous record reviewed*; 2, yes, possible, previous record reviewed*; 3, yes, previous record available, not categorized; 4, yes, from ECG*; 5, yes, undocumented; 6, no, documented, complete medical records available; 7, no, undocumented; and 9, insufficient data.
Code 1 (optional: yes, definite, previous record reviewed) if medical records seen for the current event include records for previous event(s) and one or more of these satisfies the MONICA diagnostic category "definite."
Code 2 (optional: yes, possible, previous record reviewed) if medical records seen for the current event include records for previous event(s) and these satisfy the MONICA criteria for "possible," not "definite."
Code 3 (yes, previous record reviewed, not categorized) if medical records seen for the current event include older records, and they show that the patient previously had a coronary event. The previous coronary event may be definite, possible, or ischemic cardiac arrest or a suspected but unconfirmed event involving medical care and diagnosis, but not chronic angina pectoris alone. "Not categorized" means that the full MONICA diagnostic evaluation is not done by the MCC to decide whether the event was definite or possible or that evidence is inadequate.
Code 4 (optional: yes, ECG) is used when old medical records were not seen, but there is available for review an ECG dating from before the onset of the current event that shows Q waves codable in the Minnesota code as 1-1 or 1-2 (except 1-2-6).
Code 5 (yes, undocumented) if there are no older records recorded, but the current medical history states the patient had a definite, possible, or suspect myocardial infarction or ischemic arrest >28 days before this event.
Code 6 (no, documented) when continuous or complete medical records are available at the time of registration, and these show, in a complete review, that there is no history of a coronary event before the current episode.
Code 7 (no, undocumented) if there is no previous record, and the current history states or implies that there is no previous history. These criteria are met by the following statements in the records of the current event:
a) That there is no previous history of myocardial infarction or coronary heart disease or heart trouble; b) That the patient has never had symptoms like those of the present event; c) That the patient has had no serious illnesses, has never been in hospital, or has been previously healthy; d) That the patient has had illnesses or operations without mention of myocardial infarction among them. Code 9 (insufficient data) if there are no data in the record of the current event that refer positively or negatively to a previous medical history, and Code 9 (insufficient data) when data are insufficient to decide whether there was a history of chronic ischemic heart disease.
